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DETAILED ACTION 

Allowable Subject Matter 

1 . The previous indication of allowable subject matter for claims 7 and 8 (now incorporated 
into claims 1, 2, 9 and 10) has been withdrawn. Upon further consideration, a new ground(s) of 
rejection is made in view of Kramer (US 2003/0087614). 

Response to Arguments 

2. Applicant's arguments, with respect to the drawings and specification have been fully 
considered and are persuasive. The objection of November 6, 2007 has been withdrawn. 

3. Applicant's arguments, with respect to claims 1, 3, 7 and 8 have been fully considered 
and are persuasive. The objection of November 6, 2007 has been withdrawn. 

Claim Objections 

4. Claim 9 objected to because of the following informalities: In Claim 9, lines 6-7, "the 
predetermined time interval" lacks antecedent basis in the claim. The "the" should be changed to 
"a". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-3, 5, and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicant's admitted prior art (Background of the Invention, pages 1-3, and Figure IB; hereafter 
AAPA) in view of Kramer (US 2003/0087614) and Burgin (US 6,298,096). 
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Regarding claims 1 and 10, AAPA discloses a quadrature modulator, comprising: 

a base band transconductance, for converting a voltage signal into a current signal (130a 
and 130b, Figure IB); 

a switching pair for modulating the current signal (132a and 132b, Figure IB). 

However, the admitted prior art fails to expressly disclose (1) a current sink, coupled 
between the output and the input of the base band transconductance, for detecting a current offset 
of the current signal, (2) wherein when the current sink is enabled to detect the current offset of a 
transmitter within a predetermined time interval, the switching pair is disabled, and after the 
predetermined time interval lapses, the current sink is disabled and the switching pair is enabled, 
and (3) an offset compensation module, including a current-to-voltage converter coupled to the 
current sink module, a direct current (DC) offset minimum loop being coupled to the current-to- 
voltage converter for compensating a voltage offset within the predetermined time interval. 

With respect to items (1) and (3), Kramer discloses a transmitter system with a 
modulation calibration system in which offset effects of the mixer are compensated or accounted 
for in modulating the baseband signals for transmission (page 1, [0008], Fig. 3 and 4). In 
calibration mode, switches SI and S2 are closed and the local oscillator system 228 is 
deactivated, current signal II and 12 are output from transconductance amplifier 250, and flow 
through resistor Rl and transistor Ql, and resistor R2 and transistor Q4. Feedback amp 240 and 
comparator 244 operate to provide an indication of a polarity associated with the output signal 
from the mixer 224 by virtue of a comparison of the amplified signal from the feedback amplifier 
240 to a ground reference (page 5, [0035]-[0037], Fig. 3 and 4; it is implicit that out current 
signal II and 12 are converted into a voltage signal by feedback amplifier 240, since the output of 
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the amplifier is compared in comparator 244 to ground reference, a voltage). Digital system 212 
provides a digital value to the DAC 216 so as to provide a constant DC input voltage level to the 
low pass filter 220. The digital system 212 changes the digital value provided to the DC A 216 in 
response to the output of the feedback amplifier 240 and comparator 244 (page 5, [0034], Fig. 3). 
This is advantageous since these calibration techniques and systems can account for adverse 
effects of any component mismatches in the mixer 224, including transistors in the 
transconductance amp 250 (page 4, [0031]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the transmitter and modulation calibration system 
taught by Kramer since it improves performance by compensating for offset and leakages of 
mixers in addition to modulator system DACs, LPFs (page 3, [0026], Fig. 3 and 4). 

With respect to item (2) Burgin discloses a predistortion quadrature modulator which 
operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4, line 61 - 
column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 
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It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Kramer with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 2, AAPA discloses a transmitter, comprising: 

a digital-to-analog converter module for receiving voltage signals (DAC 1 10a and 1 10b, 
Figure IB); 

a base band filter module, coupled to the analog converters module (1 12a and 1 12b, 
Figure IB); 

a quadrature module coupled to the base band filter module, for converting filtered 
voltage signals into current signals and then modulating the current signals (100, Figure IB); and 

a radio frequency amplifier, coupled to the quadrature module, for amplifying the 
modulated current signals and then transmitting amplified signals to an antenna (118, Figure IB). 

However, AAPA fails to expressly disclose (1) a current sink module, coupled to the 
quadrature module and enabled for intercepting the current signals to detect a current offset 
before the current signals are modulated; 

(2) an offset compensation module, coupled between the current sink module and one of 
the digital-to-analog converter module, the base band filter module and the quadrature module, 
for compensating the current offset when the current sink module is enabled, wherein the offset 
compensation module comprises a current-to-voltage converter coupled to the current sink 
module, and a direct current (DC) offset minimum loop coupled to the current-to-voltage 
converter for compensating a voltage offset within a predetermined time interval; 
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(3) wherein the quadrature module further comprises a base band transconductance and a 
switching pair, and the current sink module is arranged there between; 

(4) when the current sink module is enabled within the predetermined time interval, and 
the switching pair is enabled after the predetermined time interval lapses. 
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With respect to items (1) to (3), Kramer discloses a transmitter system with a modulation 
calibration system in which offset effects of the mixer are compensated or accounted for in 
modulating the baseband signals for transmission (page I, [0008], Fig. 3 and 4). In calibration 
mode, switches SI and S2 are closed and the local oscillator system 228 is deactivated, current 
signal II and 12 are output from transconductance amplifier 250, and flow through resistor Rl 
and transistor Ql, and resistor R2 and transistor Q4. Feedback amp 240 and comparator 244 
operate to provide an indication of a polarity associated with the output signal from the mixer 
224 by virtue of a comparison of the amplified signal from the feedback amplifier 240 to a 
ground reference (page 5, [0035]-[0037], Fig. 3 and 4; it is implicit that out current signal II and 
12 are converted into a voltage signal by feedback amplifier 240, since the output of the amplifier 
is compared in comparator 244 to ground reference, a voltage). Digital system 212 provides a 
digital value to the DAC 216 so as to provide a constant DC input voltage level to the low pass 
filter 220. The digital system 212 changes the digital value provided to the DC A 216 in response 
to the output of the feedback amplifier 240 and comparator 244 (page 5, [0034], Fig. 3). This is 
advantageous since these calibration techniques and systems can account for adverse effects of 
any component mismatches in the mixer 224, including transistors in the transconductance amp 
250 (page 4, [0031]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the transmitter and modulation calibration system 
taught by Kramer since it improves performance by compensating for offset and leakages of 
mixers in addition to modulator system DACs, LPFs (page 3, [0026], Fig. 3 and 4). 
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With respect item (4) Burgin discloses a predistortion quadrature modulator which 
operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4, line 61 - 
column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Kramer with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 3, AAPA discloses everything claimed as applied to claim 2 above, but 
fails to expressly disclose when the current sink module is enabled, the switching pair is 
disabled. 

Burgin discloses a predistortion quadrature modulator which operates in 2 modes. One of 
the modes is a calibration mode in which no signal is being transmitted. In a TDMA system, 
calibration mode is made active between the transmission slots (column 4, line 61 - column 5, 
line 3; a predetermined time interval is implicit). In calibration mode, a determines a set of 
predistortion parameters for use in subsequence transmission mode operation (column 5, lines 
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16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Walker with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 5, AAPA disclose everything claimed as applied to claim 2 above, but 
fail to expressly disclose the offset compensation module is coupled between the current sink 
module and one of the digital-to-analog converter module, the base band filter module and the 
base band transconductance. 

Kramer discloses digital system 212 is connected between comparator 244 (with FB 
AMP 240) and both I channel DAC 216 (Fig. 3, DAC connected in series before mixer 224 with 
transconductance amp 250, Fig. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the transmitter and modulation calibration system 
taught by Kramer since it improves performance by compensating for offset and leakages of 
mixers in addition to modulator system DACs, LPFs (page 3, [0026], Fig. 3 and 4). 

Regarding claim 8, AAPA discloses everything claimed as applied to claim 2, but fails to 
expressly disclose wherein the DC offset minimum loop is further coupled to the digital-to- 
analog converter module, the base band filter module, and the base band transconductance. 
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Kramer disclose Kramer discloses digital system 212 is connected to DAC 216 (Fig. 3, 
DAC 216 connected in series with LPF 220 and mixer 224 with transconductance amp 250, Fig. 
4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the transmitter and modulation calibration system 
configuration taught by Kramer since it improves performance by compensating for offset and 
leakages of mixers in addition to modulator system DACs, LPFs (page 3, [0026], Fig. 3 and 4). 

Regarding claim 9, AAPA fails to expressly discloses a method for detecting and 
compensating a current offset for a transmitter, the transmitter having a quadrature modulator 
including a base band transconductance stage, a switching pair, a current sink, and an offset 
compensation module arranged there between, wherein, the offset compensation module includes 
a current-to-voltage converter coupled to the current sink, and a direct current (DC) offset 
minimum loop is coupled to the current-to-voltage converter for compensating a voltage offset 
within the predetermined time interval, and the method comprises: 

(1) enabling the transmitter; 

(2) turning on the current sink and turning off the switching pair for a predetermined time 
interval; 

(3) compensating the current offset within the predetermined time interval; and 

(4) turning off the current sink and turning on the switching pair after the predetermined 
time interval lapses. 

With respect to item (1), enabling the transmitter is inherent to operation of a transmitter, 
otherwise, it would not function. AAPA discloses a transmitter with a quadrature modulator 
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including a base band transconductance (130a and 130b, Figure IB) and a switching pair (132a 
and 132b). 

Furthermore, Kramer discloses a system and modulator calibration techniques which 
account for the offsets and leakages of modulator system DACs, LPFS, and mixers, and which 
further account offsets and other problems in feedback circuitry, by which significant 
performance improvement can be achieved compared with conventional techniques (page 3, 
[0026], Fig. 3-4; see rejection of claims 1 and 10 above). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the transmitter and modulation calibration system 
taught by Kramer since it improves performance by compensating for offset and leakages of 
mixers in addition to modulator system DACs, LPFs (page 3, [0026], Fig. 3 and 4). 

With respect to items (2) to (4), Burgin discloses a predistortion quadrature modulator 
which operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4, line 61 - 
column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 
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It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Kramer with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID HUANG whose telephone number is (571)270-1798. 
The examiner can normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

DSH/dsh /Shuwang Liu/ 

April 29, 2008 Supervisory Patent Examiner, Art Unit 

/David Huang/ 2611 
Examiner, Art Unit 261 1 
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